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(II) T?ssnsxji'3t^>ft;$n}fc^*K:j?ux-5^* 

([ [Ar-0-]p -Ar [ CC0-Ar'-]x-O-Ar] 
(S5;«t», 1 %75S1 0 0 96OO-7x-k>-CO*ft 
*tSO»MSK:J;oT«»3nT^D, XJHI^>^t2fcC^ 

«Jcefa©JH;f=-cSboT'bJ:< : Ar. Ar\ M. X. 

n. y, &r^p)6t. £tT©J:5 Kj^glSns : ArH. 
/'«^Xt^/Xl4pli'«6-&®7x-U'>SiT?*0 : Ar' 

ttv :7xxk>:*{fe> :>-7^k>^(fc. tr7xxk>^ 



„- [CO-Ar'-]^-[0-Ar-] „-C0-] ( H) 

ttn?*0:yH. 0. 1. 2Xtt3t?»D ;ptt. 1, 

iST»D:H^ NR4* (;1J1T> R=H^b<«Ci- 

C4-7Ji/4^;i/ST?»*) xa^p, »*b<«, y;!- 

rS)^, p=l. m=0, y=2, n=n?Sbaffl 
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[ [Ar - 0-] p - Ar- [ [CO - Ar ' -] X - 0 - Ar ] m- [CO - Ar ' -] y- [0 - Ar-] n-CO-] (II) 
(^4", 1 %7^S 10 0 %(DO-yx.:r.U>-COmiLf)^SOzMmz^^Xm 

Ar'«, yx.zLU>m^. -^y^uym^. \iyx.:=^u>m^. ^v<\t7> 

0, 1. 2X«3TabD ; 
1,2,3 Xt* 4 0 ; MrJ^^t' 

g^Ta5D : H+, NR4+ (R = H^L<«Ci-C4-T;U^;1/ST^^) > X 
$fSb<«, T;1/:^U^M. 7;1/;^U±0#M, XJi^SSEiio 

2. ^ (I I I) (Dm&^^ts. m^miiz$^m(DysJi^->it^nrz^mm'^^'j 

3. ^ (IV) (7)m^^^t^, ffsf^JSi t::lHife<D7;;U3j^>>fb$nfe5^#;!^7jf ux 

5. ^ (I I) , (III), (IV) , (V) X« (VI) (D^prj:< th~-o 

6. x;u7i^>'fb$n^c#ux-5=-;i/^ N>^i^^-r^^?4T$)oT, 
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SiIfE5j^UX-T-;i/<^r h>T«. 1 %Tb^ 10 0 %(DO-y :jl~U>- COm^ 

[Ar-O-] q-Ar- [ [CO-Ar' -] f-O-Ar] s" [CO-Ar' -] t" [O-Ar-] u-CO-] (I) 
(5^4', Ar. Ar\ q, r, s, XRUu^^. JI^T© J; 5 (C^^^tl^ : 
Ar\t. /i'7lSLZ^XX\t^^^^^(Dy x.:=.U>mx$>K} ; 
At' it. >'x-l/>^^. -f-y^Uymit. tf>'x-U>^^4, ^l.<\t7> 

0, 1, 2. x\t3x$)y) i^mz 

0, 1> 2. 3X\t4X$)^o ) 

8(Di&.±\zmm<D:/^^o 

10. '(^ffl$nj^x;u3i^>>fb^j^^\ mm. ^mmm. ^v^k. ^□Dx;^2}^> 

11. Biti!?0m/?)^*9 8a»%7^Mi 0 ofi»%. x\t.:^v^ j^mm^so^mm 

h y^mtwr^. m^m e 1001 wk±\zmm(D:ffmo 

12. Ar'/J>^>'x-l/>^T^^> fS5t<3S6 7;;Ml l©l|^;l±(C|Bm©;^T*o 
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13.^(11), (III). (IV). (V) RO^' (V I) (De)-^ii>fj:< ife- 

Ti^^j:ji'-^)i^h><D^pr^< t'b-'D-^^. ^ (III) , (IV) . (V) x« (v 

16. ^ (III) CD4^UX-7^;i/^ h>7:>t, 8 Ori^ATtCTQ 5a»%7?;M9 7 

17. ^ (IV) CD/i?Ux-5^;l/^ h>:^t, 8 OV&sTlZX 9 5 MMXTb^ 9 7 M. 

m%(DmmizmM~^ti. -^-lt. 3 o'cti/mo ot:T9 5sa%7!;S9 7a«% 

18. ^ (V) <D7l?UX-5^;i/^h>7&t. 8 0'CJK;IT}^T9 5MM%71;S9 7S 

m%(DmM\zmM-^ti. ^vx. 5 orT^si 0 o°ct9 5S»%7:;M9 7a» 

19. x)i^>if^nrz^^jx.-9-)v^h>^mm'r^y5mx$>'DX. 

m^v\^^7.)v-^>itm-f)m^-^nrcmmzKf^sm^m^mmm-r^xut 

1 %7!?M1 0 0 %coO->'xXl/>-CO#j4;^ts 03MS{c:cl;oTei^$tl'2) 

2 0. fS^3Si7^M5(DiKA±JciBmox;i/3j^Mb$n;^c5f#i^4^Ux-5^;i/^ 

2 1.5^(11), (III), (IV). (V) RZSy^TM (V 1), (D^^^JJL 
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2 4. imm^(Dm^mm.'t^tz^(D. m5fc^2 0 7^m2 3<Dm±tcfEm<7)jj^u 
2 5. ^stt>'^;i'A<^isi5i-r^fe8e)0. mim2 0Tj^2Z(Di^j.±.\zmm<D 

2 8. •t-^)'^-mMW.^mmt^rz.^. &r//x^i#uv-:7^;uA^isi5if ^ 

2 9. ^JA«'»4mXtM^1f i:Vio/z. tt^^b^mtC^tt^. fi^JSlT^ 
M 5 lBi.n/'X\t 2 8 CD 1 J[^±tC|Bm(D7jt g -7-0^^0 

3 0. m5^]I17^S5(Dl£i^±(C|Smo#UV-m^M^^tr. 5Mm7!;Mlm 
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mm 

H!>^mmTm^ (o T^$n^^#^^#ux-^;i/^h>Tfe^o 

[[Ar-0-]q-Ar-[[CO-Ar' -] f-O-Ar] s-[CO-Ar' -] t-[0-Ar-]u-CO-] (I) 

Ar'«. yx.~u>miL. -ry^uy^^. iiy^^-uym^. ^u<«r> 

t«0, 1. 2X«3T$)I9 ; 
qttO. 1 , 2, 3X«4Tr$)^„ ) 

q=l. r=0. s=l, t=0, S:t/u= OT^^^U -T-^. \iC'hU^y^ 
(Victrex®) ^V^5iS^X'^||6«3^-A^^MX-fo^. q = l. r = 0. s 

= 0, t=0. Rt;u=OT^^#U V-t), |5l1itcti^ M/^:/^Xi:L.T$^B$ 
n^o Hf-, q=l^ r=0. s=0, t=2, RC/u=lTabD, 7{>^-3> 
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m^\t. Mm^mmS 0 6 5 2 0 5^. GB- 9 7 1 2 7 7 , ^@#|^^ 
3 441 538-^, GB-1 387 303, RXSWO 84-03891 
, ^ZS\zm:^. Iwakura, Y. , Uno, K. RC^Taniguchi, T. J . , Polym 
. Sci. , Pat. A-1. 6_, 3 3 4 5 (1 9 6 8) f::|3i^$nTl^i^o iU^X 

h>tR}t^T^. M^^tiR. A. Clendinning, A. G. Farnham, W. F. 
Hall, R. N. J ohnson:RD^'C. N. Merriam, J. Polym. Sci. Al, 5 
.2375. (1967), GB-1 177 183, GB-1 141 4 
21,EP-0 001 879, 3RH#B^ 4 1 0 8 8 3 7, ^ffl#|^ 4 
1 7 5 1 7 5, T. E. Attwood, A. B. Newton, J. B. Rose, Br. 
Polym. Journ., A. 3 9 1 , (1 9 7 2) ;T. E. Attwood, P. C. Daw 
son, J. L. Freeman, L. R. J. Hoy, J. B. Rose, P. A. Stanila 
nd. Polymer, 2 2 . 1096, (1981). 

EP-A-0 0 8 8 9 5, EP-A-0 4 1 7 8 0 Jtt>'E P - A- 

5 7 5 8 0 7 \z$^m.-^nx\/^^o 

EP-A- 0 0 8 8 9 5}3ct^<h, x;ujj^>>fb$n'5# u mwzx 
9 8mm%(Dmmzmm-$n^o mM'fu±:xtxjv^>it\tmm\zmz.r). ^ 

x\tmcum\zxmi^mm(Dmm\zx^$i^n^. K!tsm^'B\z^-D< Kitmn 

9 o%b/0^x;u5j^>>fb$nTVi?^d:iio fflvie,nfe7}?ux-x;i/'^r h>{c*5ViT, 

X-5^;«1ii:CO^m<^iCOj:b«*5*5J;^2 : 1 

X$>^o EP-A- 0 0 8 8 9 5tCct^<h, Mlfi®^frT-eHO-7xXl/> 
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EP-A-0 4 1 7 8 o(D:^mz^^t. ziTj^^j -^-^m^-t^^mm^^j 
•f)^x)v-^y^[:^m-v$>o. (b) \t7.)i-!i^>it'^nti:\^\ m-o 

!^^m^z.t\tmmx$>^o ep-a-0 4i ? s o(Dyjm\zj^^t. mm\z 

EP-A- 5 7 5 8 0 7 T.;!^^^^^^^!^^}^'; 

Rzs^^j'^-(D^^m7.)i:^>mtmm\zm^v . ^^.>^\zitm(Dmm^^^^o 
mmiitm^L\^^x)]/:^>itm\zmm-r^^x^rcn. m^^xmmm^n^o 

>-COmmtikm^^ny3i^^^^X$>^o Z-OCt^t. Daoust^ (Polymer, 
Vol. 3_5_ (25). 5491-5497 (1994)) J:o T5ilf>$nT*3 

x;i/>i^>'fb-7°n-fex«, —D(Dm<omv^^$>rzK>—D(DX)i^^>^m\zm 
^nx^D. ^rcr.'D0jL—^j]/mt\zm^tix\^^^yx.:=.]y>m<Dm'D(DmB 
u^m(Dot>(D--D(D^m\zm.^nx\^^^o mo^.-Do^y 3Lziu>m\t. Daous 
ttcck^t, i&m(D^h>^mz^^x^^n\z::^mmt^nx\^^^rz$b\z. cz. 

xi-^.xji7i^>'{t-^mz^ti^K 

rJ^-^SIi^^'liXliJ^*!^ (Marvel^. Journal of Polymer Science, 



Polymer Chem. Edition, vol. 2_3, 2205-2223 (1 9 8 5)5:0^^ 
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Bishop^, Macromolecules, vol. 1 8 . 86-93 (198 5) )« 

o^^<D^i)^7.)V^>i\:-^n. o-yjL=-U>-com^RxSco-yx.=.u>- 
m-^mz.^0 o-yx.=.u>-omi}L^mrcr£^^-^^U'^-m^f}^tsi^mmhxA 

:i^>it•^n^t\^^oz.t\tm1^x^t^\^\ mm\z. ^nmmt^^\t. ^^tc-r^x 
jv^y'it'^nrz^j^^m-^^-'^o^mmizmmt^ti^^ommtx^mK ^nmi 

^'^mx$>^ t^u-^nxi^^^o 

xmmx^^y.)]^:^>it(D:^m^mmt^^t. s.t>\ ^^-t^^t^z^r^x. 
, t^^^^^^^j-^-(Dmm^mm-r^z.tx$)^. 
-y:iL-uy-omit<DP^ti:<^'ro-yx.=Lu>-com^^^mm-^nrz^mx 

[ [Ar - 0-] p-Ar [ [CO-Ar ' -] x - 0-Ar] m- [CO-Ar ' -] y- [0-Ar-] „ - CO-] (II) 
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Sfc. Ar. Ar\ M, x. n. in, y> RZSplt. UT(D^o iZ^m-^tl^ : 
Av'U. yjL:=.U>mhL. -ryf-Uy^^. h*:7x:::i/>#<4. gb<«T> 

mmX$>K). : H+, NR4+ (R = HSb<«Ci-C4-y;i/4^;i/ST$)'5o ) 

:$imm\z^^:ijm^m\^^^^t\zj;:y). o-yji-u>-commz^\,^x^ 

^^'^mx$>^o 

-om^xm^m\zm^^)it-^iiD^^^o m<^^ct\z. i^mM(D:^m\z^^ 
^^f^D (DW\^(Do-y ai:=-u>- comiihmmiz7.M>it-^n^ z. 

-^A^hXDmm. mm(Dm^f)^9 smrnxn^i 0 ommxizt^^^xx^t 
Acom^-^^ so s<Dm&\zid\^^x 0 . 0 ixnmi 5%izu^^x<Dm^ 
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mm\zm^^ibti^mm<Dmmt. ^*b<«9 4fi«%7^M9 immxm^T:^ 

ffl-e^JD, #{C2 0'C7!;M8 orolgHTabO^ $f S b < « 3 0 "CTiM 6 0 "CO 

^ (III) . (IV) -blxs (V) (D-7t-^-ts\)'^^^m\^^^z.ttim^L'<. 

o 

o 
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< V) 



^(11), (III) , (IV) , (V) ^z:^ (VI) (D^-^. {i^fnK th--^ 

M t'j: ^ # ^4 tf 3 7}? U V - 1? ^ o 

o 

_ o o J 

^ (III) 07i^^#'jT-(c-3ViT. m^iil. 8 ox:^T'i:(DmMJ:U<Dm\z 

^ (IV) (DzK^4^UT-tc-::>(/iT, m?i\t. 8 0''Ci^Ti:(DmMT.U(Dmz. 
S9 0'C(7DieH<DX;i/7}^>>ft;MTJS, — 0(Di^J9jIb#4iS2pT^2 5mol% 

0 ii \^n->^w^xm 1 2 mo 1 % ® X >'fb^7:>^wjj $ n^co 

mmz^r). mMya-t7.<Dm\z^mf)mci^tsii^z.tmM^-f}^tfs:'Drz.. 
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=.u>- cornet co-yaLiiu>-com^(Dti:(Dm^. RTS-e^v^-^m 

x-i/>-omfe<^t#^-^, mmRjt^t^m<D^m^m^h\z-r^rzisb(Dmm&i) 

^-^-(Dm^^t^i^^m^-r^ z.t\z^r), xM>itKm<D^m\zmi\um 
n^mmz-t^ z. hx^^^o 
~^mummt\^x. m^\z'M/vti^mmmmt.m^mz7.)VT^->it-^n^. 

7.)v^-y\t\z^\^xm^^K)^^-^^ vmrnx^^m-^. -tuf^fE^i^^WMt-') 

hKit^^-y^n^ncDKmn^y^-^- mm. urn., mom^) izm^t^o 

o - :7 X - 1/ > - c o *3 T^f? s b x MbS # ^ 56 

\^^mnTf-')^-(Dmmz^^-r^mf^^m^mm^L\^^o ^n^x\z. tn^ 

>^btM (s) 
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S = 4 EE + EK-KK 

^nt^^tc : 

EE + EK + KK= 1 0 0 % 
V=EE/EK 

-com^^m^rcib\z\t^y)mv\^^^m^^-^^>z^mt-^n^ ; 

x)v-^->if^n^t^^j'^—A^±m(Dm.mz'itt^xmm^n^t. j^to^^^c 
mm-r^ : s>i s oxx^^^^j-^—itm^izT.jv^^yit-r^z.h-^ix^. i 
5 o%>s>8 o%x$>^7^'j'^-\t^mm\zx)i-^>^fr^z.t-A^x^. 

7.)V:^>'\\:^fozm^mm-r^rc&{zmzmwx$>^t\^^oz.L-/}m^-A^x^^o 
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m^\t. <^mm\z7.)v-^>^t-^n^^^ (no <d-^v x.—^)v^ h>\z'D\^^ 
x^pix^^t mi) . ^?L^nrzum\zMLx. Rmmr^w^<ti:^tth 

m-^^^^ftmm(Dm^\zi3\,^xh. jL-^)i^h>^^(D7.jiyi^>im. m^M 

\z:i5\,^xhmm^n^o m^x. 9 omm%&.y(Dmmmm\z^^^x\t. mmz 
^\^^Kmmm(Dm^\z:^o\,^x%. o-yji:=LU>-com^(DX)v^>it\tmM\ 

u^<DM.miz:id\^^x. m^^jt^mrm^xhmmrjiy^jv'^yit-^mm-^n. t^^^^y. 

-^'-(Dmwum.^'^t>'t^\z^y) . :$i^BM<D:^m\z^mfs m^^^^tsi^^riz^ 

u z. tf)^x^. ^(Drnz^mwiKit^t-t'^mmx^ ^mj-^^^- 
^(Dmwum.^^t:>i±iz,k D , ji-^jv^ h >mitmm^m^ ( 1 %7^s 100 
%) xx)i-^>i\:'^nrz:^V'^-^itm^mL^^^^rxn^rzit>\z. ^^mcd 

^^BMiz^-Dxxjv^^yit^nrzTf^'j-^-^mm-t^miz. mmmm. 
^^9 8ma%7^Mi 0 omm%iztii^^xxi-i^u^L.mm^^sozmmmMx 
0. 0 5%\zfj:^^x(D^u^A(Dmi}Vi. w\zmmmMf)^9 8. ss 

m%7b^i 0 omm%\zf^^^xx\t:tu^Ammf}^so^mmmmxo. 0 1 
%jbm5%\zr^^^x(D:tu^A<Dmn. 3s^u^'$f su<««am;o^^9 8. sm 
«%7!>Mi 0 omm%\zu^^xx\t:tu^Amm^^sozmmmmxo. 0 1 
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b < « 1 Btr^lT^S 8 B#rBl(7)rBl, mzB^ L < ^i l B#rBl7!;M4 BtreKT^^fflT^^o 

- :7 X - 1/ > - c o #^ti;*:^Bj (D^^j^Tiix >'fl: $ nT^c 

7}? u - 4" (D X ^ o - :7 X - 1/ > - o ^-r ^ , 

$>^o M7m7.ji^->itmt. ^mm(Dm.i'^m\z^^-t^t^^vz.tf}m^n 

•^^>'i\:^^^jji-y^)i^h>(Dmm-fy^mmx$>^o f^m<hbT/o-7x-i/>- 
commzx^^mf^<<D7.)v^>mm-^m^-r^sv'^—^^. tuiB^^'&ic 

*5ViT. 4#Jcji^Ti5^o x;i/3j^>{bt::ei#MViT. x;i/3j^>^S (SO3H) 
|!E^(D;^}*{cJ:oTli(D?^M (SO3M) ^t^J^^n^o 

\tDMsot\^^^rz-'m(Dmmiz'pimx$>^::^)]^^>it^nrz^]^m^-^^^o 
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. {}^ti< t^imm%(D^ (III) (DJj^ux-5^;i/^ ^zs\z. ^^m^t 

LX. i^^Uhy^^mi^. m^\tN-^^)l\£uV (NMP) xtii^^^;u 

x;p7f^4^>-H (DMso) ^^tSo yj^^j-^-mmn^m^^^xmrn'r^ti^oB^ 

y ^ )i'A(Dmit\zmzm^x$>^o 
:$^mm\z^^:^^j'7-nMm\t. =.'z>(D^^j'^-mMm(D^m(Dr^(Dmz^ii\^^ 

m-^'itrcmz. ^jmoxitm^mm^n^ z. t-^^x^^. 

nmt^mm. m^\tmnm.mxit7Km.m.^mnm\z:^\f^mm\zmz 

mmm 

9 exommm^. mrm^t^t^ jw-^x^m^fzm-onomi^mmizxn. 
^ (I) (Dm^(Dt-^jj^-9-jv^hy^mmLrco 'Jk\z^v^2^ (2oms%(D 

bfeo ^^j^ti, ^^c-NUR^^'A^^^iSTtm^miz^^xm^L 
^i(Dmmm\t^ (no (D-^'E-^v^-^m^^^xn-DTzo m2(Dmmm\-i^ 

(IV) (D5iN^7}^U-7-<&fflViT^Tofeo ^ (III) 0#U-7-«l 2 5%OSfii 

^nt0x.tc4'gm(cx;i/7t^>'ft:pTtgt^^$n. ^ (iv) (7)4^u 
8 o%(DS{i^WL, 2^^Bjicd;n^^. ^^\z:^jVTi^>it'^mt^ts:^ 
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■rsEK) •f)^iiux'$)^mmm\t. Mmmmx'$>^o 

No. I|J^#-^T$)0 ; 

DT\t. x:xm-^n^. mmumx&D ; 

RCJit. H2SOi(DMm%xm^n^. mm<DKmmmx$>^ ; 

Rm. ^xm-^n^. ^ftsmmx&Ki ; 

SEE«, —z>0mDMLmt(Dmo\%xmi-^n^. o-yjL-u>-om^ 

<D7s)V^>it^X$>D ; 
SEKtJ, —-DCDm^MLmtOmolXXm-^n^. 0-7x:=:i/>-C0^ 
IV«, dl/g (?1H2S044'. 2 5"CT?|iJ^) 
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CLAIMS 



[Claim(s)] 

1 . Sulfonated aromatic series polyether ketone including unit expressed with following type (II). 
[[Ar-0-]p-Ar-[[CO-Ar-]x-0-Ar]m-[CO-Ar-]y-[0-Ar-]n-CO-](II) 

(1% thru/or 100% of O-phenylene-CO unit is permuted by the S03M set among the formula, a non-sulfonating 
[ sulfonation and ] 0-phenylene-O unit may be desired sequence relatively at a non-sulfonating [ sulfonation 
and ] 0-phenylene-CO unit and a list, and it is;.) 

Ar, Ar', and Mx, n, m, y and p are defined as follows. : Ar is the phenylene ring of Para and/or meta-association.; 
Ar is a phenylene unit, a naphthylene unit, a biphenylene unit, the Anh Tori Wren unit, or the aromatic series unit 
of other bivalence.; 

X, and n and m are mutually-independent, and each is 0 or 1 .; 
y is 0, 1, 2. or 3.; 

p is 1, 2, 3, or 4, and is in; list. M is one or the element beyond it chosen from the following group, taking ionic 
valency into consideration, is :H+, NR4+ (it is a R=H or C1-C4-alkyl group), or a metal, and is alkali metal, 
alkaline earth metal, or the metal of the 8th subgroup preferably. 

2. Sulfonated aromatic series polyether ketone including unit of formula (III) according to claim 1. 

3. Sulfonated aromatic series polyether ketone including unit of formula (IV) according to claim 1. 

4. Sulfonated aromatic series polyether ketone including unit of formula (V) according to claim 1 . 

5. Sulfonated aromatic series polyether ketone including at least two units of formula (II). (Ill), (IV). (V), or (VI) 
according to claim 1 . 

6. It is Approach of Preparing Sulfonated Polyether Ketone. In Said Polyether Ketone, 1% thru/or 100% of Q- 
Phenylene-CO Unit is Permuted by S03M Set.; 

Process which dissolves the polyether ketone shown by the following formula (I) in 94 % of the weight thru/or 
97% of the weight of a sulfuric acid; 

[Ar-0-]q-Ar-[[CO-Ar-]r-0-Ar]s-[CO-Ar-]t-[0-Ar-]u-CO-](I 

(The inside of a formula, Ar, Ar , and : Ar by which q, r, s, t, and u are defined as follows are the phenylene rings 
of Para and/or meta-association, and is;.) 

Ar is a phenylene unit, a naphthylene unit, a biphenylene unit, the Anh Tori Wren unit, or the aromatic series unit 
of other bivalence.; 

r, u, and s are mutually-independent, and are 0 or 1.; 
t is 0, 1,2, or 3, and is in; list, q is 0, 1, 2, 3, or 4. 

Process which adds a sulfonation agent at suitable temperature to the obtained solution; 
In the process and; list which carry out after treatment immediately after attaining whenever [ desirable 
sulfonation / of an 0-phenylene-CO unit ] How to consist of a process which changes a sulfonic group into the 
gestalt of the salt as occasion demands. 

7. Approach according to claim 6 of being range whose melting temperatures are 10 degrees C thru/or 80 
degrees C. 

8. Approach of claim 6 thru/or one or more publications of seven which is range whose sulfonation temperature 
is 10 degrees C thru/or 100 degrees C. 

9. Approach of claim 6 thru/or one or more publications of eight whose temperature of solution after sulfonation 
agent addition is at least 30 degrees C. 

10. The approach of claim 6 thru/or one or more publications of nine whose used sulfonation agents are the 
mixture of a sulfuric acid, an oleum, oleum, a chlorosulfonic acid, a sulfur trioxide, or this compound. 

1 1. The approach of claim 6 thru/or one or more publications of ten to which sulfuric-acid concentration adds 
oleum to the polyether ketone dissolved in the sulfuric acid until 98 % of the weight thru/or 100 % of the weight, 
or oleum concentration becomes 0.01% thru/or 15% of the weight by S03 weight concentration. 
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12. The approach of claim 6 thru/or one or more publications of 1 1 whose Ar' is a phenylene group. 

13. The approach of claim 6 thru/or one or more publications of 1 1 using the aromatic series polyether ketone 
which is the copolymer compounded from at least two different units among a formula (II), (III), (IV), (V). and (VI). 

14. The approach of claim 6 thru/or one or more publications of 1 1 by which the mixture of a different aromatic 
series polyether ketone is used, and at least one of said the aromatic series polyether ketones is compounded 
from therunit of a formula (III), (IV). (V), or (VI). . 

15. The approach of claim 6 thru/or one or more publications of 14 using the aromatic series polyether ketone 
whose non-sulfonating unit is a CO-phenylene-CO unit. 

16. The approach according to claim 6 which the polyether ketone of a formula (III) is dissolved in 95 % of the 
weight thru/or 97% of the weight of a sulfuric acid below 80 degrees C, and is sulfonated at 10 degrees C 
thru/or 80 degrees C in 95 % of the weight thru/or 99% of the weight of a sulfuric acid. 

17. The approach according to claim 6 which the polyether ketone of a formula (IV) is dissolved in 95 % of the 
weight thru/or 97% of the weight of a sulfuric acid below 80 degrees C, and is sulfonated at 30 degrees C 
thru/or 90 degrees C in 95 % of the weight thru/or 97% of the weight of a sulfuric acid. 

18. The approach according to claim 6 which the polyether ketone of a formula (V) is dissolved in 95 % of the 
weight thru/or 97% of the weight of a sulfuric acid below 80 degrees C, and is sulfonated at 50 degrees C 
thru/or 100 degrees C in 95 % of the weight thru/or 97% of the weight of a sulfuric acid. 

19. It is Approach of Preparing Sulfonated Polyether Ketone. Process Which Dissolves Polyether Ketone in 94 % 
of the Weight thru/or 97% of the Weight of Sulfuric Acid; 

In the process and; list which sulfonate a polyether ketone in a sulfuric acid, an oleum, oleum, a chlorosulfonic 
acid, or those mixture It consists of a process which carries out after treatment of the reaction mixture 
immediately after attaining whenever [ desirable sulfonation ]. Approach by which 1% thru/or 100% of O- 
phenylene-CO unit is permuted by S03M set. 

20. The polymer electrolytic solution containing the aromatic series polyether ketone by which claim 1 thru/or 
one or more publications of five were sulfonated. 

21. The polymer electrolytic solution according to claim 20 which contains the polyether ketone of a formula (II), 
(III), (IV), (V), and/or (VI) at least 1% of the weight. 

22. The polymer electrolytic solution according to claim 20 which contains an aprotic polar solvent as a major 
component. 

23. The polymer electrolytic solution according to claim 20 which contains a small amount of assistant further if 
required for sulfonation or a non-sulfonating polymer list. 

24. Claim 20 for manufacturing the unsymmetrical film thru/or use of the polymer electrolytic solution of one or 
more publications of 23. 

25. Claim 20 for manufacturing a coherent film thru/or use of the polymer electrolytic solution of one or more 

publications of 23. 

26. Claim 20 for establishing contact especially strong between the front faces of two polymer electrolytes 
thru/or use of the polymer electrolytic solution of one or more publications of 23. 

27. Claim 20 for obtaining porosity or a coarse front face, after contacting a solution to a precipitant thru/or use 
of the polymer electrolytic solution of one or more publications of 23. 

28. Claim 1 for manufacturing a polymer film, in order to prepare the polymer electrolytic solution thru/or use of 
the polymer of one or more publications of five. 

29. For example, use of the polymer of claim 1 thru/or 5, and/or one or more publications of 28 in an 
electrochemical cell, such as a fuel cell or a cell. 

30. The film which has the thickness containing claim 1 thru/or the polymer electrolyte of one or more 
publications of five of 5 micrometers thru/or 1 mm. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The sulfonated polyether ketone, its preparation approach, and its use as film manufacture This invention relates 
to use of the preparation approach of the polymer electrolyte which consists of a sulfonated aromatic series 
polyether ketone, and this polymer electrolyte, use of this polymer electrolyte, the solution of the polymer 
electrolyte concerning a list, and this solution. 

The sulfonated polyether ketone constitutes a cation exchanger. This polyether ketone is useful in an 
ultrafiltration, demineralization, and removal of a microorganism as film matter, and this polyether ketone is 
because even it of the bottom of existence of water is structurally stable in many cases. The sulfonated 
polyether ketones are a proton and the cation conduction matter, and are useful as a component of 
electrodialysis or an electrochemical cell. 

A start raw material is an aromatic series polyether ketone shown by the following formula (I). 
[[Ar-0-]q-Ar-[[CO-Ar'-]r-0-Ar]s-[CO-Ar'-]t-[0-Ar-]u-CO-] (I) 

(The inside of a formula and Ar are the phenylene rings of Para and/or meta-association, and are;.) 

Ar' is a phenylene unit, a naphthylene unit, a biphenylene unit, the Anh Tori Wren unit, or the aromatic series unit 

of other bivalence.; 

r. u. and s are mutually-independent, and each is 0 or 1.; 

t is 0. 1. 2, or 3. and is in; list, q is 0, 1, 2. 3, or 4. 

The polymer which are q= 1 , r= 0, s= 1 , t= 0, and u= 0 is BIKUTO lek. 

X^MVictrex^) t\^'^ommX-mm&^i^?^^-^m'Xr^^^. q = l. r=0. s 

= The polymer which are 0, t= 0, and u= 0 is similarly manufactured as Victrex. q= 1 , r= 0, s= 0, t= 2. and u= 1 — 
it is — and [ furthermore, ] 

It is commercially available with the trademark to say, 

A polyether ketone can come to hand easily. A polyether ketone is fundamentally compounded by the 
electrophilicity-Friedel-crafts polycondensation reaction, and suitable aromatic series diacid halide and the 
aromatic series ether react in this reaction. This possibility is United States patent 3rd. 065 No. 205, GB-971 
277 United States patent 3rd 441 No. 538, GB-1 387 It is indicated by 303 and WO 84-03891. and the list a 
paper. Iwakura. Y.. Uno. K. and Taniguchi, T.J.. Polym.Sci.. Pat.A-1. and 6 and 3345 (1968). In addition, an ether 
ketone can be obtained by the nucleophilicity-aromatic substitution reaction. Therefore, for example. . 
:R.A.CIendinning to which suitable aromatic series screw diol reacts with an aromatic series screw halo ketone 
as indicated below, A.G.Farnham, W.F 

Hall. R.N.Johnson and C.N.Merriam. J.Polym.Sci.Al. 5 and 2375. (1967) GB-1 177 183 GB-1 141 421 EP-0 001 
879 U.S. Pat. No. 4 108 837 U.S. Pat. No. 4 175 175. T.E.Attwood. A.B.Newton. J.B.Rose. Br 
Polym.Journ..4,391, 

(1972);T.E.Attwood,P.C.Dawson,J.L.Freeman,L.R.J.Hoy,J.B.Rose.P.A.Staniland,Polymer.22.1 096.(1 981). 
Preparation of a polyether ketone by which said a part of polyether ketone origins were sulfonated is EP-A-008. 
895 EP-A -041 780 and EP-A -575 It is indicated by 807. 

EP-A-008 According to 895. the polymer sulfonated is suspended in 98% of the weight of a sulfuric acid at a 
room temperature. A dissolution process and sulfonation take place to coincidence, and the solution which has 
high viscosity gradually is given. This solution is concentration as it is, or is diluted with the same temperature 
with the sulfuric acid of the same concentration. A reaction advances very slowly. ****** [ before ten weeks 
pass ]. it is sulfonated only 90% of the phenylene unit which can be sulfonated. In the used polyether ketone, the 
ratio of the number of ether bridge formation and CO bridge formation is 2:1 about. EP-A -008 According to 895, 
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only an 0-phenylene-O unit is sulfonated under the aforementioned conditions. 

EP-A-041 According to the approach of 780, the aromatic series polyether ketone which constitutes a 
copolymer is sulfonated at an elevated temperature. Some monomeric units (A) can be sulfonated and another 
monomeric unit (B) is not sulfonated. Therefore, whenever [ sulfonation ] is controllable by the ratio of A/B. 
However, in here, a reaction condition does not change in a dissolution process and after that. A corresponding 
homopolymer (A) is superfluously sulfonated under the aforementioned condition, and, so, gives a meltable 
compound to water. In this case, since sulfonation just takes place in the dissolution process of a polymer, it is 
difficult to control whenever [ sulfonation ] and to obtain a low sulfonation product. EP-A -041 According to the 
approach of 780. under the aforementioned conditions, only an O-phenylene-0 unit is sulfonated similarly. 
EP-A-575 In the case of an approach given in 807, the polymer sulfonated is dissolved in the sulfuric acid of 
concentration at a room temperature 94 % of the weight thru/or 97% of the weight. Partial sulfonation of a 
dissolution process and a polymer takes place to coincidence, and gives a viscous solution gradually. 
A sulfonation agent is added until sulfuric-acid concentration becomes 98 % of the weight thru/or 99.9% of the 
weight. It is maintained, and after treatment of it is continuously carried out until a solution reaches whenever 
[ desirable sulfonation ]. 

Under these conditions, only an 0-phenylene-O unit is sulfonated and an 0-phenylene-CO unit does not 
continue not receiving an attack. It is restricted to one of four equivalent locations of the phenylene ring which 
this is checked by Daoust and others (Polymer, Vol. 35(25), 5491-5497 (1994)), and the sulfonation process is 
restricted to one sulfonic group per repeat unit, and is surrounded per two ether. Since other two phenylene 
rings are inactivated very much by the nearby ketone unit according to Daoust, sulfonation does not take place 
here. 

In sulfonation of the polyether ketone using a chlorosulfonic acid or S03/triethyl phosphate complex, bridge 
formation of most amount and disassembly of a polymer principal chain are observed (Marvel et al.. Journal of 
Polymer Science, Polymer Chem.Edition, vol.23, 2205-2223 (1985) and Bishop et al., Macromolecules, vol.18, 86- 
93 (1985)). 

or [ that only the O-phenylene-O unit of the used polyether ketone is sulfonated in the approach of the 
advanced technology, and an O-phenylene-CO unit and a CO-phenylene-CO unit are not sulfonated at all ] — 
or when little deer sulfonation is not carried out very much or severer conditions are used, destruction of bridge 
formation or a polymer principal chain takes place. The polymer without an O-phenylene-0 unit cannot sulfonate 
any extent. When a comparatively severe reaction condition is used, even if the product obtained is insoluble to 
a common solvent, it so cannot use it as a solution, and processing processing cannot be further carried out or 
it is made, it is accompanied by remarkable difficulty. 

According to the advanced technology, it is not expectable that the O-phenylene-CO unit in a polyether ketone 
is sulfonated. Expectation that similarly the sulfonated corresponding product dissolves in a common solvent 
from the advanced technology cannot be performed. In the advanced technology, it is considered impossible to 
attain quiet sulfonation of the next phenylene ring of the keto radical in a polyether ketone immediately, without 
disassembly of bridge formation or a polymer principal chain taking place. 

The purpose of this invention is obtaining the sulfonated new polyether ketone offering the approach of the 
sulfonation which the polyether ketone of a formula (I) is quiet and can be controlled that so sulfonation not only 
of an O-phenylene-0 unit but an 0-phenylene-CO unit is attained, and by doing so. The further purpose is 
preparing the solution of this polymer. 

Although it is having become clear now at the surprising thing, the polymer of this invention can fully be 
sulfonated, where not only an O-phenylene-0 unit but an O-phenylene-CO unit is controlled, and if the obtained 
product is sulfonated to some extent above, it will become meltable, the polymer which consists of only O- 
phenylene-CO units — it is even — it is set as the object of sulfonation. 

Therefore, this invention offers the sulfonated aromatic series polyether ketone including the unit expressed with 
the following type (II). 

[[Ar-0-]p-Ar[[CO-Ar-]x-0-Ar]m-[CO-Ar'-]y-[0-Ar-]n-CO-](II) 

(1% thru/or 100% of O-phenylene-CO unit is permuted by the S03M set among the formula.) In a non- 
sulfonating [ sulfonation and ] O-phenylene-CO unit and a list, a non-sulfonating [ sulfonation and ] O- 
phenylene-O unit You may be desired sequence relatively. Ar, Ar', and Mx, n, m, y and p are defined as follows 
again. : Ar is the phenylene ring of Para and/or meta-association.; 

Ar is a phenylene unit, a naphthylene unit, a biphenylene unit, the Anh Tori Wren unit, or the aromatic series unit 
of other bivalence.; 

X, and n and m are mutually-independent, and each is 0 or 1 .; 
y is 0, 1. 2, or 3.; 

p is 1, 2, 3, or 4, and is in; list. Taking ionic valency into consideration, M is one or the element beyond it chosen 
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from the following group, and is :H+ and NR4+ (it is a R=H or C1 -C4-alkyl group.). 

Or it is alkali metal, alkaline earth metal, or the metal of the 8th subgroup, and they are H+. NR4+, Na, K, calcium, 
Mg and Fe, or Pt preferably. 

This invention offers similarly the preparation approach including the unit of a formula (II) of a polyether ketone 
that the above was sulfonated, and the preparation approach of the polymer electrolytic solution containing this 
polymer, and provides a list also with use of this polymer electrolytic solution. 

By using the approach by this invention, it is possible even in an 0-phenylene-CO unit to sulfonate the aromatic 
series polyether ketone which has the unit of a formula (I). 

When the published reference is followed, it turns out that sulfonation takes place preferentially per O- 
phenylene-[ of a polyether ketone ] O. To a surprising thing, according to the approach of this invention, it turns 
out that the 0-phenylene-CO unit of a remarkable rate is sulfonated similarly, and whenever [ sulfonation ] is 
comparatively high. 

The approach of this invention includes the after treatment of addition of the sulfonation agent to the solution 
with which it was obtained until the dissolution of an aromatic series polyether ketone to the sulfuric acid of 94 
% of the weight thru/or 98-% of the weight concentration and the concentration of a sulfuric acid became 98 % 
of the weight thru/or 100% of the weight, or until the concentration of oleum became 0.01% thru/or 15% in the 
weight of S03, establishment of suitable reaction temperature, and the reaction mixture immediately after 
becoming whenever [ desirable sulfonation ]. 

or [ that an aromatic series polyether ketone can be considerably controlled under desirable quiet conditions 
(i.e.. sulfonation) ] — or it dissolves in a sulfuric acid under the conditions which do not happen yet. 
The concentration of the sulfuric acid used for the dissolution is 94 % of the weight thru/or 97-% of the weight 
concentration preferably. The melting temperature chosen is as low as possible, in order to avoid the sulfonation 
reaction in this phase substantially. Generally, the range of a melting temperature is 10 degrees C thru/or 80 
degrees C, the range of it is 20 degrees C thru/or 80 degrees C especially, and the range of it is 30 degrees C 
thru/or 60 degrees C preferably. 

Ar and Ar' which is all the bivalence aromatic series radicals of the polymer sulfonated — especially — 
phenylene — it is 1 and 4-phenylene preferably. 

It is desirable to use the homopolymer of a formula (III), (IV), and (V). and the polyether ketone of this invention 
obtained by this contains what is the unit which consists of these formulas and was sulfonated. The sulfonation 
process indicated under the controlled condition enables sulfonation of a polyether ketone even in an O- 
phenylene-CO unit. 



(Ill) 





(IV) 
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(V) 



The polyether ketone sulfonated in still more desirable operation aspect is a formula (II) (III). It is the copolymer 
which includes at least two different units among (IV), (V), and (VI). 



About the homopolymer of a formula (III), after 5h passed after the dissolution process 80 degrees C or less at 
the room temperature in [ 95 % of the weight thru/or 97% of the weight of ] a sulfuric acid, whenever [ smaller 
than 14 mol% sulfonation ] was observed on one repeat unit criteria. 

About the homopolymer of a formula (IV), after 24h passed after the dissolution process 80 degrees C or less at 
the room temperature in [ 95 % of the weight thru/or 97% of the weight of ] a sulfuric acid, subsequently with the 
sulfonation temperature of the range of 30 degrees C thru/or 90 degrees C, whenever [ about 25 mol 
sulfonation /% of ] was observed on one repeat unit criteria. 

About the homopolymer of a formula (V), after 24h passed after the dissolution process 80 degrees C or less at 
the room temperature in [ 95 % of the weight thru/or 97% of the weight of ] a sulfuric acid, whenever [ about 1 2 
mol sulfonation /% of ] was observed on one repeat unit criteria. 

Whenever [ sulfonation ] is one repeat unit criteria, and desirable dissolution conditions become less than 
[ 35mol% ]. Sulfonation of a principal chain is enough controlled between dissolution processes. By investigation, 
it became clear that decomposition does not take place between dissolution processes. 
As a sulfonation agent used in order to make sulfuric-acid concentration increase, and in order to perform 
sulfonation, it is desirable to use a sulfuric acid, an oleum, oleum, a chlorosulfonic acid, and a sulfur trioxide. 
The behavior of sulfonation of a polyether ketone changes as the function of the ratio of an 0-phenylene-O 
unit, an 0-phenylene-CO unit, and a CO-phenylene-CO unit, and a number of functions with which said unit in a 
polymer principal chain continues. Direct effectiveness has change of the charge of a phenylene ring in the 
behavior of the sulfonation. However, side reaction also determines how many disassembly [ the bridge formation 
whose concentration / of the influenced combination-sulfuric acid of; reaction parameter /, reaction 
temperature, and reaction duration - minds / how many 0-phenylene-CO units / an 0-phenylene-O unit and / 
are sulfonated and / a sulfone radical, or ] of a principal chain take place by change of the charge of a phenylene 
ring. 

Therefore, in each polyether ketone, probably, the ideal reaction parameters for making crosslinking reaction and 
disassembly of a principal chain into min differ, while acquiring the O-phenylene-0 unit sulfonated by the high 
ratio. The description of the approach of this invention is ensuring very advantageous advance of a sulfonation 
reaction by choosing the combination of the most suitable parameter. 

As a general principle, the aromatic series structure which was rich in the electron is sulfonated preferentially. 
When a different reaction site in sulfonation can be used (i.e.. when a start raw material polymer has various 
aromatic series structures where electron density differs), it especially depends for the selectivity of a reaction 
site on each reaction parameter (time amount, temperature, concentration of an acid). 

In order to obtain whenever [ desirable sulfonation ] in an 0-phenylene-CO unit, different selectivity depending 

on the structure of a start raw material polymer is desirable. So, depending on the structure of a start raw 

material polymer, especially the combination from which a reaction parameter differs is liked. 

So. a polyether ketone is subdivided according to the electronic state of the aromatic series structure. 

The O-phenylene-O unit is more rich in the electron, so. can be easily sulfonated from an O-phenylene-CO unit, 

and can sulfonate an O-phenylene-CO unit shortly more easily than a CO-phenylene-CO unit. Measurement of 
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the sulfonation ability (S) of a polyether ketone It is shown by S=4 EE+EK-KK and is among a formula. S is a 
sulfonation ability parameter.; 

EE is the percentage of the O-phenylene-0 unit in the aromatic series structure of a polymer; 

EK is the percentage of the 0-phenylene-CO unit in the aromatic series structure of a polymer.; 

It is the percentage of the CO-phenylene-CO unit in KK ** and the aromatic series structure of a polymer. 

Because of it : It is EE+EK+KK=100%. 

A ratio V must be taken into consideration in case a desirable combination of a reaction parameter is chosen. : 

V=EE/EK Generally the following can be assumed. : If the value of 1.V becomes larger, in order to acquire the O- 

phenylene-CO unit sulfonated by the high ratio, a severer reaction condition is needed.; 

2. time amount longer [ if the sulfonation ability S becomes smaller ] in order to obtain whenever [ desirable 

sulfonation ] — and — or; list for which a severer reaction condition is needed If 3. reaction condition becomes 

severer and reaction time becomes longer, extent in which side reaction occurs will increase more. 

If the polymer sulfonated is subdivided according to the above-mentioned outline, the polymer which is :S>150% 

which results in the following classifications can be sulfonated easily, the polymer which is 150% > S> 80% can be 

sulfonated to whenever [ middle ], and the polymer which is S< 80% is difficult to sulfonate. 

In order that the combination of a certain reaction parameter may prepare a desirable sulfonation product, taking 
the above-mentioned thing into consideration, it is clear that it is especially suitable. 

A different combination does not give the product to need. The example of front Naka clarifies this interrelation. 
For example, while considering the polyether ketone of a formula (III) in which it is sulfonated whenever 
[ middle ] and deals reaction time becomes long to the given temperature (Table 1), it turns out that the ratio of 
the sulfonated O-phenylene-CO unit increases. In this case, it is possible to set up the temperature level which 
sulfonation of an O-phenylene-CO unit occurs within the period which can be adjusted, and can except most 
side reaction which is not desirable. However, below by a certain temperature limitation (60 degrees C), as for 
sulfonation of an ether ketone unit, in the case of comparatively long reaction time, only the minimum is 
observed, or it is not observed at all. It is applied also in the sulfuric-acid concentration at the time of the same 
thing being a reaction. Therefore, in the case of long reaction time, in 90 or less % of the weight of sulfuric-acid 
concentration, sulfonation of an O-phenylene-CO unit is not observed appropriately. On the other hand, more 
highly than 90 % of the weight, in 99 or less % of the weight of sulfuric-acid concentration, clear sulfonation is 
observed also by short reaction time in the temperature of whenever [ middle ], and whenever [ this 
sulfonation ] can be further increased by lengthening reaction time, with temperature maintained. With a suitable 
combination of a reaction parameter, according to the approach of this invention, the polymer from which the 
ether ketone unit was sulfonated with high extent (1% thru/or 50%) under the quiet condition can be obtained, 
and decomposition side reaction can be enough controlled in that case. In order that an ether ketone unit may 
obtain the polymer sulfonated with high extent (1% thru/or 100%) under comparatively severe conditions with a 
suitable combination of a reaction parameter, the approach of this invention can be used. 
In case the polymer sulfonated by this invention is prepared For example, addition of oleum until sulfuric-acid 
concentration becomes 98 % of the weight thru/or 100% of the weight, or until oleum concentration becomes 
0.01% thru/or 15% by S03 weight concentration. Addition of oleum until especially sulfuric-acid concentration 
becomes 98.5 % of the weight thru/or 100% of the weight, or until oleum concentration becomes 0.01% thru/or 5% 
by SOS weight concentration, And the concentration of a sulfuric acid is increased after a dissolution process by 
addition of oleum until sulfuric-acid concentration becomes 98.5 % of the weight thru/or 100% of the weight 
preferably, or until oleum concentration becomes 0.01% thru/or 1% by S03 weight concentration. 
During actual sulfonation, reaction temperature may be higher than between dissolution processes, or may be 
more low. Generally, sulfonation is the temperature of the range of 10 degrees C thru/or 100 degrees C, is a 
temperature requirement (30 degrees C thru/or 95 degrees C) preferably, and is performed especially preferably 
in a temperature requirement (50 degrees C thru/or 90 degrees C). Both the rise of temperature and the 
increment in reaction time make whenever [ sulfonation / of a polymer ] high. Especially the temperature of the 
solution after adding a sulfonation agent is 30 degrees C or more, typical reaction time — the range of 45 
minutes thru/or 24 hours — it is — desirable — 1 hour — or it is the range of 1 hour thru/or 4 hours especially 
preferably for 8 hours. 

If it becomes whenever [ desirable sulfonation ], a reaction will be ended immediately, and for example, in an 
aquosity medium, it precipitates, a polymer is isolated and, subsequently it dries. 

Investigation showed that, as for disassembly of a polymer principal chain, only small quantity happened during 
the sulfonation reaction. No CO-phenylene-CO units which exist in the aromatic series polyether ketone used 
are sulfonated by the approach of this invention. 

The advantage of the sulfonated O-phenylene-CO unit over the O-phenylene-0 unit in which it was sulfonated 
in the conventional polymer is divided, and is the stability over the hydrolysis in S03H set or S03M set which 
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improved. The desulfonation of a polyether ketone sulfonated at the inside of a water environment and an 
elevated temperature may take place. Whenever [ adding-water desulfonation ], it is known that it is dependent 
on the electronic state of a ring. When using a sulfonation polymer in an aquosity medium, it is very serious that 
the property of a sulfonation polymer is kept constant, or [ therefore, / not desulfonating for a while in the case 
of the aforementioned application ] — or use of the sulfonation polyether ketone which it does not desulfonate 
at alt is advantageous. In the aforementioned case, the polymer to which as many sulfonic groups as possible 
exist in an 0-phenylene-CO unit as a result is especially suitable. It is a sulfonic group (S03H) succeedingly to 
sulfonation. 

It is changed into the gestalt (S03M) of a salt by ** and the known approach. 

The indicated approach gives the sulfonated meltable product to common solvents, such as NMP or DMSO, 
when whenever [ sulfonation ] is above to some extent. 

The polymer electrolytic solution prepared by the approach of this invention contains an aprotic solvent (NMP), 
for example, N-methyl pyrrolidone, or dimethyl sulfoxide (DMSO) in the polyether ketone of at least 1% of the 
weight of a formula (III), and a list as a major component in desirable operation aspect. For the purpose of using 
the polymer electrolytic solution continuously, this electrolytic solution may contain the further polymer which is 
not sulfonated or a small amount of assistant [ be / nothing / as if ] as occasion demands. 
The polymer electrolytic solution by this invention is suitable for manufacture of the film for the unsymmetrical 
film, for example, nano filtration, an ultrafiltration, or precision filtration, and especially manufacture of the 
coherent film which is the range whose thickness is 5 micrometers thru/or 1mm. 

The polymer electrolytic solution by this invention has an especially important role [ say / establishing the 
especially strong contact between the front faces of two polymer electrolytes ]. For example, after contacting a 
precipitant and a solution, porosity or a coarse front face can be obtained. 

A new polymer and the polymer electrolytic solution, or the polymer film containing this polymer is suitable for 

especially the use in an electrochemical cell, for example, a fuel cell, or a water electrolysis cell. 

Example 96% of concentrated sulfuric acid was put into a tap funnel and the churning equipment of 4 openings 

equipped with the oil bath, and the various polyether ketones of a formula (I) were dissolved. Next, oleum (20% of 

the weight of S03 is included) was added, and the sulfonation mixture with which sulfuric-acid concentration has 

0.1% thru/or 0.7% of oleum concentration by 98.5 % of the weight thru/or 100 % of the weight, or SOS weight 

concentration was obtained. In order to ensure controlled optimal sulfonation, this mixture was returned to the 

room temperature. The reaction was suspended and the product was isolated, after becoming whenever 

[ desirable sulfonation ]. The product was identified by measurement of viscosity, 13 C-NMR spectral analysis, 

and elemental analysis. 

The example of Table 1 was performed using the homopolymer of a formula (III). The example of Table 2 was 
performed using the homopolymer of a formula (IV). The polymer of a formula (III) has 125% of S value, and so, is 
classified into whenever [ middle ] as sulfonation is possible, and on the other hand, the polymer of a formula (IV) 
has 180% of S value, and according to this invention, it is considered easily that sulfonation is possible. 
The example whenever [ sulfonation / of an 0-phenylene-CO unit / whose ] (SEK which shows mol% of one 
repeat unit) is zero is a control experiment. 

The following abbreviations are used in the table. : No. is an experimental run number.; 

DT is a melting temperature expressed with **.; 

Dt is dissolution time amount expressed with a part.; 

PC is polymer concentration expressed with weight %.; 

RK is reaction concentration of oleum expressed with weight % of S03.; 

RC is reaction concentration of a sulfuric acid expressed with weight % of H2S04.; 

RT is reaction temperature (sulfonation temperature) expressed with **.; 

Rt is reaction time expressed with a part.; 

DS is whenever [ sulfonation / which is expressed with mol% of one repeat unit ].; 
SEE is whenever [ sulfonation / of the 0-phenylene-O unit expressed with mol% of one repeat unit ].; 
SEK is whenever [ sulfonation / of the O-phenylene-CO unit expressed with mol% of one repeat unit ].; 
IV is intrinsic viscosity expressed with dl/g (it measures at 25 degrees C among dark H2S04). 
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